Lung toxicity of 16 fine particles on intratracheal instillation in a bioassay model using f344 male rats.
We have developed a bioassay model to estimate toxicity of fine particles in the lungs at an early stage after intratracheal instillation (Yokohira et al. 2005; Yokohira et al. 2007). The present experiment was conducted to improve the model by estimating appropriate doses based on dose-dependent toxicity of instilled quartz (4 mg to 0 mg) as a positive control and assessing the impact of powdered particles without suspension (Experiment 1). In addition, examination of the toxicity of a series of particles was performed with the developed bioassay (Experiments 2A, 2B, and 2C). The materials chosen were sixteen particles, including nanoparticles and diesel powder. Histopathological and immunohistochemical analysis of bromodeoxyuridine (BrdU) incorporation and inducible nitric oxide synthase (iNOS) were performed after exposure of the lungs. A dose of 2 mg quartz suspended in 0.2 mL saline was suggested to be most appropriate for sensitive detection of acute and subchronic inflammatory changes. Although some materials, including nanoparticles, demonstrated toxicity that was too strong for sensitive assessment, the ranking order could be given as follows: CuO > quartz > neutralized Na2PdCl4 > NiO > hydrotalcite > MnO2 > diesel > titanium dioxide (in Experiment 2B) > beta-cyclodextrin > diesel standard > titanium dioxide (in Experiment 2A) > CaCO3.